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What is claimed is: 

CLAIMS 

1. A medhod for screening for one. or more nucleic 
acid sequences that express one or more products that 
convert a source\ compound into a target compound, comprising 
contacting a celA with one or more test nucleic acid 
sequences, wherein said cell expresses one or more genes 
encoding one or more proteins that in the presence of said 
target compound provide a detectable signal, wherein said 
detectable signal indicates the presence of said one or more 
nucleic acid sequenceB . 



15 



2. The method o:^ claim 1, wherein said one or more 
nucleic acid sequences ^^flcodes a^tnqtabolic pathway not 
normally present in 2^id\cell 



3 . The methfod of cl] 
nucleic acid sequences aj 
consisting of mutag^rTized Dl 



2, wherein said one or more 
jcted fjE^m the group 
environmental DNA, 



20 combinatorial libraries, and\ recombinant DNA. 
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4. The method of claim V/ wherein said environmental 
DNA is isolated from one or mo2^ sources selected from the 
group consisting of mud, soil, ^ater, sewage, flood control 
channels, and sand. 
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5. The Viethod of claim 3, wherein said mutagenized 
DNA is the result of enzyme mutagenesis wherein said 
mutagenesis is selected from the group consisting of random, 
chemical, PCR-baWd, and directed mutagenesis. 

6. The metihod of claim 5, wherein said enzyme is 
selected from the\group consisting of lactonases, 
esterhydrolases, and reductases. 

7. The method of claim 1, wherein said detectable 
signal is selected from a group consisting of growth, 
fluorescence, luminescence, and color. 

8. The method o^ claim 7, wherein said detectable 
signal is growth. 



9 . The method o 
compound provides an 



laim 1, Vherein said target 
lemtnt ^rfequired for growth. 



10. The methocNox--<^H^im 9, wherein said element is 
selected from the group cor\sisting of carbon, nitrogen, 
sulfur, and phosphorous. 



11. The method of claiyi 10, wherein said element is 
carbon . 
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12. The method of claim 9, wherein said target 
compound is selected fpom the group consisting of ascorbate 
and 2-KLG. 

13. The method of \ claim 12, wherein said target 
compound is ascorbate, 

14. The method of cilaim 1, wherein said source 
compound is selected f rom\ the group consisting of 2-Keto-L- 
Gulonate, 2 , 5 -Deoxy-Keto-^ulonate , L-Idonate, L-Gulonate, 
and glucose . 

15. The method of claUm 14, wherein said source 
compound is 2 -Keto-L-Gulonatte . 

16. The method of claim 1, wherein said cell naturally 
expresses said one or more gepes encoding said one or more 
proteins that in the presenceJ[^dT sa^d^ target compound 
provide a detectable signa^ 



17. The method of /claim 
proteins are one or more^ 



kwhere^nr^ said one or more 
leron-related polypeptides, 



18. The method of claim 1,\ wherein said cell has been 
genetically manipulated to express said one or more genes 
encoding one or more proteins that in the presence of said 
target compound provide a detectable signal. 
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19. The methocl of claim 18, wherein said one or more 
proteins are one or Imore Yia operon-related polypeptides. 

5 20. The method! of claim 18, wherein said one or more 

genes encoding said one or more proteins are under the 
control of an inducible promoter. 

21. The method of claim 20, wherein said inducible 
10 promoter comprises the \trp-lac hybrid promoter, the lacO 

operator, and the lacJ^jrepressor gene. 

22. The method of Iclaim 1, wherein said cell grows on 
ascorbate and does not grow on 2 -Keto-L-Gulonate . 
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23. The method of c\Laim 22, wherein said cell is a 
bacteria . 



24. The method 
20 Klebsiella oxytoca. 



)f claim, 23, wherein said bacteria is 



25 



25. The methocl of^latLm 1, wherein said cell grows on 
2-Keto-L-Gulonate and does |[iot grow on 2 , 5-Deoxy-Keto- 
Gulonate. 

26. An isolated, enricked, or purified nucleic acid 
molecule encoding one or mora Yia operon-related 
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polypeptides selected from the group consisting of YiaJ, 
YiaK, YiaL, ORFl, Yiap, LyxK, YiaQ, YiaR, and YiaS. 

27. The nucleic lacid molecule of claim 26, wherein 
5 said nucleic acid molqcule comprises a nucleotide sequence 

that : 

(a) encodes a polypeptide having the full length amino 
acid sequence set forth in SEQ ID NO: 10, SEQ ID NO : 11 , SEQ 
ID N0:12, SEQ ID N0:13,lSEQ ID N0:14, SEQ ID N0:15, SEQ ID 

10 NO: 16, SEQ ID NO: 17, or\ SEQ ID N0:18; 

(b) is the complement of the nucleotide sequence of 
(a) ; and 1 

(c) hybridizes under highly stringent conditions to 
the nucleotide molecule If (a) and encodes a naturally 

15 occurring polypeptide 

28. The nucleic acjra mole?:ule of claim 26, further 
^ comprising a vector oi/ prorripter effective to initiate 

transcription in a hQ 



20 




29. The nucleic acidl molecule of claim 26, wherein 
said nucleic acid molecule\ is isolated, enriched, or 
purified from a bacteria. 



25 30. The nucleic acid molecule of claim 29, wherein 

said bacteria is Klejbsiellal oxytoca . 
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31. A nucleic acM probe for the detection of nucleic 
acid encoding one or more Yia operon- related polypeptides, 
selected from the group Icons is ting of YiaJ, YiaK, YiaL, 
ORFl, YiaX2, LyxK, YiaQMYiaR, and YiaS, in a sample. 



U1 
U1 
H 
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32. The probe of cl^im 31, wherein said polypeptide is 
a fragment of the protein\encoded by the full length amino 
acid sequence set forth irl SEQ ID NO: 10, SEQ ID NO : 11 , SEQ 
ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID 

10 NO: 16, SEQ ID NO: 17, or SE$ ID NO: 18. 

33. A recombinant celll comprising a nucleic acid 
molecule encoding one or more Yia operon-related 
polypeptides selected from the group consisting of YiaJ, 

15 YiaK, YiaL, ORFl, YiaX2 , Ly3\K, YiaQ, YiaR, and YiaS. 

34. The cell of claim J?r3, wh$rein said polypeptide is 
a fragment of the protein y^n^ode/i by the amino acid sequence 
set forth in SEQ ID NO:lo/, SEfo flD NO:i;, SEQ ID NO: 12, SEQ 

20 ID N0:13, SEQ ID N0:14, ^Q NdVi^ SEQ ID N0:16, SEQ ID 
NO: 17, or SEQ ID NO: 18. 



25 



35. An isolated, enriched, or purified Yia operon- 
related polypeptide selected qrom the group consisting of 
YiaJ, YiaK, YiaL, ORFl, YiaX2,lLyxK, YiaQ, YiaR, and YiaS . 
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:ide of claim 35, wherein said 
polypeptide is a fragAient of the protein encoded by the full 
length amino acid seqience set forth in SEQ ID NO: 10, SEQ ID 
NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID 
5 NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, or SEQ ID NO: 18. 
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37. The polypeptide of claim 35, wherein said 
polypeptide is isolate^, enriched, or purified from 
bacteria . 

38. The nucleic acAid molecule of claim 37, wherein 
said bacteria is KleJbsietla oxytoca. 



39. An isolated, entiched, or purified nucleic acid 
15 molecule, wherein said nucleic acid molecule comprises the 
nucleotide sequence set^^fortn^n SEQ ID NO: 19. 



20 
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4 0 . The nuc 
said nucleic aci 
(a) o: 



;ic acidl molecule of claim 39, wherein 
moleculej/qomprises : 

ide sequences that are set 
forth in SEQ ID NO:lT SEQ Jd NO : 2 , SEQ ID NO: 3, SEQ ID NO : 4 , 
SEQ ID NO: 5, SEQ ID NO : 6 , ^^Q ID NO : 7 , SEQ ID NO: 8, or SEQ 
ID NO: 9; 

(b) the compleme^it of the nucleotide sequence of 

(a); 

(c) nucleic acid Ithat hybridizes under stringent 
conditions to the nucleotide! molecule of (a) / 
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(d) the flull length sequence of SEQ ID NO: 19, 
except that it lacksi one or more of the sequences set forth 
in SEQ ID NO : 1 , SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO : 4 , SEQ 
ID NO: 5, SEQ ID NO : 6 ,\ SEQ ID NO : 7 , SEQ ID NO: 8, or SEQ ID 

5 NO: 9; and 

(e) the complement of the nucleotide sequence of 

(d) . 

41. The nucleic a^id molecule of either of claims 39 
10 or 40, further comprisirto a vector or promoter effective to 

initiate transcription in a host cell. 

42. The nucleic acijd molecule of claim 41, wherein 
said vector or promoter comprises the trp-lac hybrid 

15 promoter, the lacO operator, a^pd-4:he lacJ^ repressor gene, 



20 



43. The nucleic aca/l\mo 
said nucleic acid molecjdle 
purified from a bactei/ia. 



fecule of claim 39, wherein 
.solated, enriched, or 



44. The nucleic acid n\olecule of claim 43, wherein 
said bacteria is Klebsiella bxytoca. 



45. A recombinant cell,\ comprising the nucleic acid 
25 molecule of claim 42 . 
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(d) the fJll length sequence of SEQ ID NO: 19, 
except that it lacks ©ne or more of the sequences set forth 
in SEQ >ID NO : 1 , SEQ ID NO : 2 , SEQ ID NO : 3 , SEQ ID NO : 4 , SEQ 
ID NO: 5, SEQ ID NO : 6 , S^EQ ID NO : 7 , SEQ ID NO : 8 , or SEQ ID 

5 NO: 9/ and 

(e) the comp\Lement of the nucleotide sequence of 

(d) . 

41. The nucleic, ackd molecule of either of claims 39 
10 or 40, further comprising a vector or promoter effective to 

initiate transcription im a host cell. 

42. " The nucleic acip molecule of claim 41, wherein 
said vector or promoter comprises the trp-lac hybrid 

15 promoter, the lacO operator, and the lacJ'^ repressor gene. 



43. The nucleic ydfcidl W>le< 
said nucleic acid molecule lifis i 
purified from a ba 



mle of claim 39, wherein 
Solated, enriched, or 



44. The nucleic acid molecule of claim 43-, wherein 
said bacteria is Klejbsiellal oxytoca , 



45. A recombinant cel^, comprising the nucleic acid 
25 molecule of claim 42. 
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46. A recombinant cell useful for screening for one or 
more nucleic acid \sequences that express one or more 
products that convfert a source - compound into a target 
compound, wherein aaid cell expresses one or more genes 
comprising an inducible promoter, and wherein said one or 
more genes encodes one or more proteins that in the presence 
of said target compound and an inducer provide a detectable 
signal, wherein said detectable signal indicates the 
presence of said one or more nucleic acid sequences. 

47. The recombinant cell of claim 46, wherein said one 
or more nucleic acid sequences encodes a metabolic pathway 
not normally present in iaid cell. 

48. The recombinant v::ell of claim 47, wherein said one 
or more nucleic acid sequences are selected from the group 
consisting of mutagenize^DNA, ei\vironmental DNA, 
combinatorial libraries/ ana recombinant DNA. 

49. The recombinant ce|/ Af claim/48, wherein said 
environmental DNA is isbiartr^d\ from one or more sources 
selected from the group consisting of mud, soil, water, 
sewage, flood control channelsV and sand. 



25 50. The recombinant cell bf claim 48, wherein said 

mutagenized DNA is the result on enzyme mutagenesis wherein 
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said mutagenesis \ls selected from the group consisting of 
random, chemical , \PCR-based, and directed mutagenesis. 

51. The method of claim 50, wherein said enzyme is 
selected from the group consisting of lactonases, 
esterhydrolases , and reductases. 

52. The recombinant cell of claim 46, wherein said 
detectable signal is aelected from a group consisting of 
growth, fluorescence,, luminescence, and color. 

53. The recombinant cell of claim 46, wherein said 
detectable signal is growth. 

54. The recombinanty cell of claim 53, wherein said 
cell requires the presenc^of s^i\d target compound and said 
inducer for growth. 

55. The recombinant J2^11 of claim 54, wherein said 
target compound is selected crom the group consisting of 
ascorbate and 2 -Keto-L-Gulonate . 



56. The recombinant cell\ of claim 46, wherein said one 
or more genes are under the control of said inducible 
promoter . 
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57. The reconfoinant cell of claim 56, wherein said 
inducible promoter Comprises the trp-lac hybrid promoter, 
the lacO operator, ^d the lacl"^ repressor gene, 

5 58, The recombinant cell of claim 56, wherein said one 

or more proteins compjrise one or more Yia operon-related 
polypeptides . 

59. The recombinknt cell of claim 58, wherein said 
10 cell naturally expresses said one or more genes, 
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60. The recombinant cell of claim 58, wherein said 
cell has been genetical]\y manipulated to express said one or 
more genes , 

61. The recombinant\cell of claim 58, wherein said 
cell is a bacteria. 



62 . The recombifnant 
20 bacteria is KlehsieP.la oxypbca 



of claim 61, wherein said 
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63. A method for identifying a substance that 
modulates the conversion of \ source compound to a target 
compound, comprising : 

contacting a cell with nilcleic acid, wherein said 
nucleic acid expresses a product that converts a source 
compound into a target compound, and wherein said cell 
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expresses one or Vnore proteins which in the presence of said 

target compound provide a detectable signals- 
contacting salid cell with a test substance; and 
monitoring sakd detectable signal, wherein said 

detectable signal indicates the presence of said substance. 
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64. The methob of claim 63, wherein the substance is 
selected from the gnoup consisting of antibodies, small 
organic molecules, p*ptidomimet ics , and natural products. 

65. The method claim 64, wherein said detectable 
signal is selected fro\n a group consisting of growth, 
fluorescence, luminescence, and color. 

66. The method of\claim 65, wherein said detectable 
signal is growth, and wh!b2?^in ^id target compound is 
metabolizable to an el^;n$nt selected from the group 
consisting of carbon, /nit\r9j^en, sulfur, and phosphorous. 



20 67 
carbon. 



The met hoc 



66, wherein said element is 
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68. The method of claim 63, wherein said source 
compound is selected from the group consisting of 2-Keto-L- 
Gulonate, 2 , S-Deoxy-Keto-Gulcj^ate, L-Idonate, L-Gulonate, 
and glucose. 
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.hod tf claim 63, wherein .aid one or more 
Xe Via operon-related poiypep.i.es. 
proteins are one or mAre Yia 

\ , .„ 69 wherein said Yia operon 
70. The method old... 69, w ^^.^.^^^ 
• o= vecVor or promoter ettecc 
5 further comprises a vecto 

"transcription in a host 



71. The method^ 
promoter comprises tfJ? 
,0 operator, and the lad' 



70, 



J^wherein said vector or 
^^^^rid promoter, the lacO 
pressor gene. 
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\ ^r,^-nnp^ absence, or 

„ . .ethodVfor detecting the presence, 

\i i„ a sample comprising; 
amount of a oompounJl in P ^^.^ 

contacting saidW^^ wi- 
expresses one or mor^e-^ ^^^^^^^^ ^^^^^^^ ^ 
that in the presence ^ ^b^ence, or amount of 

signal that indicates ^e presence, 

said compound. 

^„ „. .he 

ascorbate . 

... ..emethod\^oLm.,«.erein-^^^^^^^^^^ 
Signal is selected from a Uup consistm. of g 
« fluorescence, luminescence\ and color. 



SD-20827.1 



103 



Patent 
234/191 



Ul 

m 



m 



m 



75. TUe method of claim 72, wherein said one or more 
genes comprises yiaJ. 

76. The method of claim 75, wherein said one or more 

5 genes further comprises a promoter transcriptionally linked 
to a reporter gene. 

77. The metmod of claim 76, wherein YiaJ is naturally 
expressed in .said \:ell. 

10 

78. The method\of claim 76, wherein said cell has been 
genetically manipula^d .J^o express said yiaJ, 

79. The*^met\iod oj g^aixn 76, wherein the expression of 
15 said reporter gene\is r^guT^ted by the binding of YiaJ to 

said promoter. 

80. The method of c^aim 72, wherein said cell is a 
bacteria 



20 



81. The method of cla\m 80, wherein said bacteria is 
Klebsiella oxytoca . 



82. An isolated, purifien, or enriched nucleic acid 
25 molecule encoding YiaJ and a reporter gene. 
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83. Trie nucleic acid molecule of claim 82, further 
comprising a\ promoter transcriptionally linked to said 
reporter gene 

84. The Aucleic acid molecule of claim 83, wherein the 
expression of said reporter gene is regulated by the binding 
of YiaJ to said promoter. 

85. A recombinant cell for detecting the presence, 
absence, or amountVof a compound in a sample comprising the 
nucleic acid molecule of either of claims 82 or 83. 



86. A recombinafit cell for detecting the presence, 
absence, or amount ^9f-\a^compound in a sample, wherein said 
15 cell expresses afik or Wre genes encoding one or more 

proteins that irv-tAe prW^nce of said compound provide a 
detectable signal, ^/herednfeaid signal indicates the 
presence, absence, c\r -amqunt of said compound. 



20 87. The recombinant tell of claim 86, wherein said 

detectable signal is selecqed from a group consisting of 
growth, fluorescence, luminescence, and color. 
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88. The recombinant cel^ of claim 86, wherein said 'one 
or more genes comprises yiaJ, 
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89. The recombinant cell of claim 88, wherein said one 
or more genes further comprises a promoter transcriptionally 
linked to a reporter gene. 

90. The recombinant cell of claim 89, wherein YiaJ is 
naturally expressed iLn said cell. 

91. The recombinant cell of claim 89, wherein said 
cell has been genetically manipulated to express said yiaJ". 



92. The re/SonVbmat 
expression of said ^epoi 
of YiaJ to said prombter^ 



cell of claim 89, wherein the 

gene is regulated by the binding 



93. The recombinant\cell of claim 86, wherein said 
cell is a bacteria. 



94. The recombinant ctell of claim 93, wherein said 
bacteria is Klebsiella oxytofa. 



95. A method if selection for a nucleic acid sequence 
encoding a metabolic)(pathway from a source compound to a 
target compound con 

(1) identifying 3JnVa3f6fanism that metabolizes a target 
compound to provid^^n \essential element; 
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(2) identifying one or more genes responsible for the 
metabolism of said target compound to said essential 
element; 

(3) expressing said one or more genes under the control 
of an inducible prcVnoter, whereby said target compound is 
metabolized in the presence of an inducer and not in the 
absence of said inducer; 

(4) expressing nucleic acid -sequences potentially 
encoding said metabolic pathway in said recipient organism; 
and 

(5) selecting salid recipient organism for growth on 
said source compound tin the absence of said target compound 
and in the presence of said inducer, wherein growth on said 
source compound in the absence of said target compound and 
in the presence of saild inducer indicates the presence of 
said nucleic acid sequence. 



96. The method of claim 95, wherein said essential 
element is selected f^m the grd\ip consisting of carbon, 

20 phosphorous, nitrocffen, fend//sulfur. 

97. The method o^f^claim 96, wherein said essential 
element is carbon. 



25 98. The method of qlaim 95, further comprising the 

transfer of said one or tT^pre genes to a highly genetically 
manipulatable recipient o|:ganism, such that said recipient 
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organism metabc^zes said target compound to provide an 
essential eler 
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